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Introduction
Literature demonstrates that long survival and a good quality of life are achieved where the patients' needs for holistic care are recognised and the appropriate services are offered. The once fatal diseases of childhood have become chronic conditions of adult life. [8, 9, 10] .
TIF's mission is to promote and assist in the implementation of national programmes for the treatment of thalassaemia and other haemoglobin disorders, wherever the patients may be residing, driven by the vision of equal access to quality healthcare for every patient [1] .
The purpose of this paper is to report on preliminary results of a global TIF survey that sought to examine the inequalities, which patients experience in their management by services and professionals across the world, and identify some of the reasons contributing to such inequalities. Emphasis in this investigation is given to the services that are offered from the patients' point of view. This work derives from, and is part of TIF's ongoing relationship with its member associations, individual patients, as well as health professional and health authorities.
A framework for mapping and evaluating thalassaemia patients' needs for holistic care
In an attempt to identify inequalities, we sought for knowledge of the requirements for an optimal system for the care of haemoglobinopathy patients [2, 3, 4, 5] . These requirements are dictated by the nature of genetic chronic disorders:
• They are hereditary, and therefore there are implications on pre-conceptual issues, such as parents being aware of their carrier status, since these are Mendelian recessively inherited conditions, prior to the decision to have children. This presupposes a well-informed public, and an adequate counselling system. • They present in infancy or at the toddler age group and, in the absence of a cure, they must be managed throughout life.
• Vital organs of the body are affected and if not identified early on through a clinical monitoring system, and dealt with according to current evidence-based guidelines, serious and life threatening complications develop.
• Coordinated, multidisciplinary care is a basic requirement, and if provided throughout life, will result in the best possible outcomes. Results are best if the patients are treated in designated expert centres [6] . From these characteristics, including the pathophysiology, multi-organ involvement and natural history of haemoglobin disorders, certain conditions must be fulfilled to support optimal care, able to achieve the outcomes that are hoped for. These conditions or ingredients can be summarised as follows:
1. Free or affordable healthcare based on country income: Lifelong, expensive treatment with regular blood transfusion, iron chelation medication and involvement of specialised and multidisciplinary services, cannot be sustained by the average family income. This is particularly so in countries with poor economies. In Bangladesh for example, the direct medical costs range from 1632-3960 USD per year, while over 72% of patients' families have an annual income of 1536-3000 USD, and so cannot possibly provide for their children, while there is no government or other health insurance support. The richest will survive! [11] . The estimated costs are reported quite differently in various countries -in Iran for example, the average annual cost was estimated to be 8322 USD [12] but in this country the governmental support is much higher. Out of pocket expenses can be catastrophic in such chronic conditions as it was demonstrated in a study in China, where 77.7% of affected families were found to be debt [13] . One possible solution is to achieve universal health coverage, which is the goal of WHO by 2030. The reality, expressed in the 2017 Global Monitoring Report, is that "at least half of the world's population still lacks access to essential health services" and almost 100 million people globally are pushed into extreme poverty each year because of out-of-pocket health expenses [14] .
2. Epidemiology-based planning of services: Accurate epidemiological data must be the basis of rational planning of services. Simple questions, such as how many patients with haemoglobin disorders do we have, and how are they distributed across the country, will determine where and how many dedicated centres may be needed. How many reference centres and how these should network with secondary centres is another issue that only epidemiology can answer. If the aim is to provide equal access to effective management then service development can only be based on such facts. Moreover, it should be known whether the number of existing patients is likely to alter over time. In hereditary diseases like the haemoglobin disorders changes will be influenced by the heterozygote population and its marriage patterns. This is true of static populations but the influence of migrations and genetic drift must also be considered. This means epidemiological monitoring and reporting. Haphazard development is uneconomical and will not serve the purpose of equity of care. Epidemiology therefore is required to influence policy and planning, to 'translate' data into actions and interventions. It is from this that the term 'translational epidemiology' is derived [15] . The effective application of epidemiological knowledge however, depends on the accuracy of the data, and this is a major weakness in many countries. The number of patients can only be accurately known if national registries are kept and any changes are regularly monitored, updating the registry. In countries where services are poor, many children die before they are diagnosed and so numbers are underestimated. More often local, clinic based registries are kept in some centres and not in others, so national numbers are often 'estimates'. The complications and contribution to premature mortality are also unknown variables.
3. Availability of national policies for the control based on translational epidemiology National policies for the control of haemoglobin disorders, especially policies based on translational epidemiology, are lacking in most countries. Yet without a policy that offers the possibility of reducing birth incidence, and a policy for quality service development, services will be inadequate or ineffective and the objectives of equity and optical care, cannot possibly be achieved. In this respect, epidemiological facts come to support advocacy activities by patient support groups and in this TIF has a responsibility to train and build the capacity of its member associations, to understand and better express the needs of their patients and their families. Policy development is influenced, not only by stakeholder interest, but also by political and social forces, economics, cultural considerations and what are perceived as priorities by current health authorities.
4. Knowledge on prevention and management: All stakeholders involved with haemoglobinopathy patients, professionals, as well as families and the patients themselves, should know the aspects of prevention and management that can result in the best possible outcomes. These elements of holistic management are the results of ongoing research by academic researchers, which indicate the practices that will achieve the desired outcomes. They are published as international guidelines [16, 17] , or as national standards, which adapt the guidelines according to national conditions and policies [18, 19] . The aim is to assist the treating physician by providing decision support aiming to improve the quality of healthcare and to increase patient safety. Optimal, guideline based management has been shown to improve survival [20, 21] , but also the quality of life of patients [22] . The availability clinical practice guidelines has been upheld as an essential part of quality medicine for decades [23, 24] and it is a priority for thalassaemia centres. Many centres complain that optimal care as expressed in TIF guidelines is difficult to follow in economically underprivileged societies. However, this is the reason why associations and federations of associations have been created -to advocate and persuade authorities to aim for the best possible outcomes.
5. Good quality laboratory support: Another service, essential for accurate diagnosis and for monitoring patients is good laboratory support. TIF and other guidelines clearly state the need for diagnostic workup before the first transfusion and they provide a timetable and a list of parameters required for patient monitoring throughout their life [16, 19] . Such parameters determine treatment decisions and must therefore be followed. Yet thousands of patients are treated according to a Hb and ferritin check performed at irregular intervals. Proper monitoring will give early warning of complications and has allowed lifesaving interventions [25] . Quality standards for laboratory tests for Haemoglobin disorders have been published [26] . Universal standards for specialised tests such as Magnetic resonance imaging for the quantitation of iron load are still pending in many parts of the world.
6. Continuity of care: Continuity of care from professionals who are experienced in thalassaemia care is still a problem because of staff rotations and inadequate staff training. Expert case management eludes many patients in countries, rich and poor. Professional expertise depends not just on academic qualifications but also on the number of patients treated over the years, adherence to guidelines and good clinical practice. Involvement in research is an added advantage. Networking with other specialists in the field is a major advantage since sharing experiences is one way to assist problem solving in a clinical setting [27] . Networking is also of particular importance in multi-organ conditions such as thalassaemia and sickle cell disease [3, 5, 16] . Networking is also best facilitated when electronic means are available, since the whole and lifelong picture of each patient can be shared between members of the treatment team.
7. Electronic health records: Electronic health records in the modern world are gaining ground and are most certainly of great importance in lifelong disorders, in which current status can be influenced by past events. Universal adoption of electronic records has yet to be achieved even in developed economically countries. Various barriers are encountered, such as user resistance, variations in local needs, interoperability with existing systems (this is particularly so when disease specific programmes are introduced as additions), system maintenance, governance and others. The need to network in both clinical practice and research, also brings technical issues, like interoperability, to the forefront, as well as issues of data protection and confidentiality. None of these issues are, however, insurmountable obstacles and when the benefits of information technology versus piles of paper records, are realised then the electronic health record is realised as a necessity. Such a system allows a true picture of trends over time and a true clinical picture of individual patients or groups of patients, and especially the outcomes.
8. Patient participation in care, service provision and research: Patient input in all aspects of care, service provision and research is essential. Much has been written about the 'partnership' versus the 'paternalistic' approach to patient care, its effect on adherence to treatment, self-management and the overall psychological health of the patient, especially where chronic diseases are concerned [28, 29 30, 31] . Basic to partnership is the doctor/patient relationship but none of this can be achieved without patients being well informed on their condition and its management. Patient information is a duty of the treating physician and his team. Patient education has been a principal advocated by TIF from its foundation as evidenced by its publications [32], the online patient educational platform (launched 2017) and its regional and international conferences which are designed for patient involvement. Patients cannot be passive recipients of treatment but active participants in interventions that affect their everyday life and their survival.
Availability and Quality of holistic services is the central concept of the elements described above. Quality assessment for the purpose of accreditation, involves much more and TIF has embarked on a programme that seeks to recognise and accredit centres of excellence for haemoglobin disorders, which is hoped to encourage more centres to reach a level of patient-centred care that will achieve outcomes that are expected, according to the achievements of medical science in the 21 st century, and keep up with progress and new developments.
As a patient driven organisation, TIF has been monitoring patient concerns and has been encouraging them to voice these concerns during conferences as well as to their national health authorities. Examples of these concerns taken from patient quotes, are listed in Table 1 .
From reports and from local visits, experts are aware that many elements of optimal care are missing in many centres. Examples include the non-existence of guidelines or standards for patient care and adherence to them is poor, outcomes such as survival rates, complication rates are not recorded and in general the average age of patients reflects poor results, adherence to treatment is poor, social achievements (education, marriage, employment, integration) are often also poor reflecting lack psychosocial support. Out of pocket expenses are the rule in many countries [13, 14] . In order to estimate the level of services as perceived by patients, TIF has conducted a survey among thalassaemia patients globally. At the time of writing, not all the results were available but a preliminary report is presented here.
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Methodology Design
As mentioned earlier, to map the necessary services to constitute a holistic patient care and assess the extent to which these services are available at good quality level to patients across affected countries, we drew on the following 8 categories to formulate questions that could elicit patients' evaluations. 1. Free or affordable healthcare based on country income 2. Epidemiology-based planning of services 3. Availability of national policies for the control based on translational epidemiology 4. Knowledge on prevention and management 5. Good laboratory support 6. Continuity of care 7. Electronic health records 8. Patient participation in care, service provision and research:
The questionnaire was directed to patients and families of patients with thalassaemia of various varying severity forms including multi-transfused beta thalassaemia patients (name the forms included in questionnaire).
The questionnaire was distributed online via the Survey monkey software and supplemented by hard copies for patients who did not have access to internet connection.
Analysis
The Human Development Index (HDI) was chosen as a valuable resource in the analysis of the data and interpretation of results and relevant to the purposes of this research to highlight the relationship between the level and quality healthcare services for thalassaemia patients, and promote policies and healthcare systems for amendment.
The Human Development Index (HDI) is a summary measure of average achievement in key dimensions of human development: a long and healthy life, being knowledgeable and have a decent standard of living. The HDI is the geometric mean of normalized indices for each of the three dimensions. The Human Development Index (HDI) was created by the United Nations Development Programme (UNDP) to emphasize that people and their capabilities should be the ultimate criteria for assessing the development of a country, not economic growth alone. The HDI can also be used to question national policy choices, asking how two countries with the same level of GNI per capita can end up with different human development outcomes. These contrasts can stimulate debate about government policy priorities. In this preliminary report, a total of 106 online responses were analysed. The majority of responses were from adult university graduates, which means that whichever country they come from, they were the best examples of the patient population, not reflecting the total population of patients especially in the countries which have not achieved a very high Human Development Index (HDI) [33] .
The average age of this patient group was 29.8 years (range 2 to 57 years). Those over 20 who responded to questions relevant to adults, had an average age of 34.2 years.
Results

Demographics
The 106 respondents were from 33 countries:
Who region
Number These countries were classified according to the Human Development Index (HDI) and the responses were classified according to the HDI of the country of residence of the patient.
Seven indicators were chosen for this preliminary study to establish patients' view of the quality of services: 1. The pre-transfusion haemoglobin level at which they are transfused 2. The pre-transfusion haemoglobin, in relation to the delays in blood supplies 3. The out-of-pocket expenses for the provision of essential treatment 4. The frequency of MRI T2* estimation of iron load in the heart 5. The marital status of adult patients 6. The employment status of qualified patients 7. Patients' confidence in the correctness of their treatment.
1. Pre-transfusion haemoglobin should be, according to agreed guidelines [16] , 9-10.5g/dl. In the responses to this survey, those that receive blood transfusions according to the guidelines are mostly form very high HDI countries, as shown in Figure 1 . While those transfused at Hb levels below 9g/dl are from high and medium to low HDI countries. 2. The presence of delays in providing blood at the right time for each patient in order to maintain a good level of Hb, reflect the level of efficiency and effectiveness of blood donation drives, but it is also an indirect indicator of the quality of the blood transfusion services of a country and the community involvement. Again, our results demonstrate that it is patients in medium/low HDI countries who experience delays and so have to live with lower Hb levels (with all the consequences of poor oxygenation and extramedullary erythropoiesis). Table 1 . Patient comments on services that they want.
• "Medical & nursing staff that I can trust" • Good communication: given TIME and staff that LISTENS • Consideration for the patients' needs for a normal life (clinic times, waiting time): fitting treatment around the patients' life and not administration needs.
• Given treatment options to discuss -the partnership model • Knowing that protocols and standards of care are followed due to the high out-of-pocket expenses required. Patients' responses to our survey indicate that full state coverage is available to less than half of the patients around the world who answered our questionnaire (48.7%). The degree of coverage by various insurance schemes was not made clear, but it is felt that it is not likely that all aspects of chronic care is covered. This goes to suggest that half of thalassaemia patients require family assistance to maintain optimal care. Figure 3 . 4. Patients are recommended to have an MRI test for cardiac iron on an annual basis. In this survey, 60% of patients from medium/low HDI countries have never had this test and this includes over a third of patients from high HDI countries. Figure 4 . 5. Marital status reflects more than the patients' health, but also several social and cultural issues (such as prejudice), in which economic factors may play a minor role. In patients over 20 years old, in this patient population the cultural background was considered: Table 2 . 6. The employment status of the patient respondents in this survey reflects their characteristics since most were educated and university graduates. In several countries, factors such employer prejudice, economic factors but also the family's and patients' view of the ability to work may play a significant role. Figure 5 shows that for qualified adult thalassaemia patients, the HDI status of the country does not significantly affect the chances of employment and a significant number of patients across the globe stay away from useful employment by choice. 7. Patients' confidence in the correctness of their treatment can be taken as indicator of the sufficiency and quality of communiProceedings Book cation between patients and their treating physicians, a key service of healthcare directly related to patient's right to information ( Figure 6 ). • 47% are uncertain about the correctness (half of these are sure that treatment is not correct).
• Patients from all centres gave similar responses.
• Similar responses in a European survey 2014.
Discussion and Conclusions
To assess patients' views several more indicators have been introduced into the questionnaire, but were not assessed in this preliminary analysis, which is inevitably limited (The questionnaire can be viewed at its entirety at https://goo.gl/vNkxud). Not least, the data reported herein are patient reported outcomes, which essentially reflect their expectations as well as the factors that they perceive affect their quality of life. Other questions that are included are clinic working hours, transfusion timetables, days lost from work and school due to treatment and many others which can affect patient satisfaction. This paper is intended as an introduction to a more extensive study, but also a general indicator of issues affecting quality of care. The patients' view is very rarely studied and published. In this survey, the common denominator is a patients group of the same diagnostic category even though from many different backgrounds. Comparisons in such a heterogeneous group can only be made if they are categorised into groups with similar characteristics and the common denominator chosen in this case is the Human Development Index. The main weakness of this survey is the small sample size made availablefor each HDI category; nevertheless, certain interesting conclusions can be drawn:
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• Concerning pre-transfusion Hb level, it is noteworthy that around 15% of patients living and being treated in very high HDI countries state they are receiving transfusions below the recommended range. The reasons cannot be discerned from this study, and there may be acceptable clinical reasons. However, ignorance of guidelines and patient non-compliance in some centres may be factors and a more in-depth analysis is needed. The fact that 60% to 65% of patients in high, medium and low HDI countries are transfused below recommended levels is not surprising but it does signal a need for more vigorous professional education, advocacy for policy changes and patient education. • Frequent delays in providing blood, a reflection on the blood banking system and the donation campaigns is again a characteristic more of low-income countries. This is not surprising, since according to the WHO, the highest percentage of blood donations take place in HDI countries. The results are very similar in that only 57% of the total patients asked felt that their treatment was correct while the rest were unsure. This issue of patient trust to their treating physicians' choices in their treatment, along with poor adherence to guidelines by centres and limited financial support seem to be the most serious contributors to poor outcomes.
It is important to note that, this survey represents patients' perceptions regarding the treatment they receive, a perspective seldom reported in the literature on haemoglobinopathies and one that merits more careful and more frequent evaluation. . It would be useful to correlate and contrast these results with input from professionals in these countries to enhance the validity of our conclusions. 
